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^fou use w^rghts^ and measures eveYy day gi ypur life. 

Without them; shbpping;/tradfe, recreation, and 
education would be* in a state of hopeless confusion.^ 

'You learned thQ^'Idnguage of measurement so earlylth^t 
you have' probably fong^tten the day you first understood 
the meaning of "incbZ/oot, yard, and of "qunce, 
'POjjnd, 'Bnd tori/' of /pint, quart, an^d- gallon;" and that 
^ "TOO^^r' i^;^t^jomfortablv ^ while'^30 is 

uncomfortably xold(.Th|^ are f3miliar units of the 
"customary" systei/i pfoneasurement. - 

After many year$ opdebate, our nation recently embarked 
on'^ a voluntary coordinated change from the custom^iry ' 
system of measunemtent (the yard and pound) to the . 
^ metric system of 'measurement -(the ''meter and kilogram). 
On December 23, 1975, President Fojjd signed ihto law' 
the Metric Conversion Act o*f 1975, which established for 
the first time a* national policy to coordinate Apierica's- 
changeover to metric. Thus, the United States«jorned the 
;w9fldwide trend toward a comparatively'new system called 
' ) tfie' "modernized metrif: system"*of measurement. 

The names .of the units in the metric system may sound 
' strange to theVmerican e^r aJ5Jtfst,*but fortunately there 
* ' are only a few words that have to be learned for everyday * 

use. Tbnese are: the kilometer, meters centimeter and 
. ,v rt\iUimeter for expressing l^gth and mstance; the liter and 
miljiliter fof capacity or votume;\the'/c/7ogram, gram and : 
; ^rhetric ton for weight (mass); the/degree Celsius for 

temperatqr^; the Jc/7opasca/ for/pressure; and^the hectare 
^ for area. 

^ ^ As we (;onvert to the metric system^ several units of 
' ' measure that we currently- use will not change. Tirne .will 
.continue to be measured in hours, nnihutes, afid seconds; 
. / electric power y^ill still be measured in^watta; and our - ^ 

monetary* sys^tem will remain the same. , 
' The metric Vystem is- aJteady being used in this country 
to a greaWr extent than* -most people realize. In ' * ^ 
ihternatfo^^, athletic competition, such as swimniing an£lr>^ 
track ap'd fipid events, length measurements are given in 
meters rather than* in yards and feeL Our astronauts, from 
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the surface of the moon/ excitedly told a worldwide- 
audience how far their rocket had landed from a lunar -^ 07 
hill in meters; You see weights expressed in grams on n^^rS 0 / 0 ' ,/ 
and more packaged items at the grocery store.' And the 
trend is toward even greater use. * ' ' 



Why is the metric system being 

INCREASINGEf USED? 

I^he metric system is increasingly in use throughout the 
■ world for two.reasojis: it is duslmple system, and it is 
a decimal system. 

it is simple because each quantity, such as length (meter) 
or weight (gram), has its own unit of measurement, and 
no unit is used to express more than one quantity. In the* 
customary system, however, pound can mean either 
"force (as in pounds required to break a rope) or weight 
/ ' (as in a pound of sugar); and ounce cam mean either 

volume (as the number of ounces in a quart) or weight^^as 
'"the number of ounces in a pound): . . ' 

Jhe metric system is easier than the customary system to p ^ 
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learn to gse in solving problems that ihvolve computation. 

This is because mt^^tiples of metric units are related to each 
^' other by the factor 10. You have probably noticed that 
f the names of metric units sometimes include prefixes 

such as^illi,'centi, and kilo as in-milliliter, centimeter, and 

kilogram. These prefixes' indicate multiples or submultiple? y 

of the units. 

Consider the measurement of lerigth — in the metric' 
system any measure of length is expressed in meters or ' ^ 
multiples of the meter. A cent/meter is one hundredth of a 
^ meter; a m/7//meter is one thousanfith of a meter; and a 
kilometer is one thousand meters; Ip the , customary" .* 
system, an inch is one thirty-sixth ^f a yard; a foot Is one 
third of a yard; and a mile is 1760 yards. 

The most commonly-used prefi^ces, and the multiplication 
factors they indicate, are given' on the follqwlng pages. 

- • - 4 • ■ 





visum compar ISO 

of metric and customary unitl of 
measurement 



In the examples below, a visual comparison is .made of the major 
units ot the customary and metric systems; by using everyday quan ti- 
ties and sizes for purposes of illustration. 
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/Small • V 

"^linear dimensions 

c,^or expressing small linear ^ 
dimensions, such as wrench 
V sizes, millimeters will replace 
inches. For example, a B-rhm 
wrench will be a more 
commonly-used size than a 
V4-inch wrench <v 



larger. 

linear ^dimensions 

n expressing larger sizes, the 
meter will replace both the 
foot and the yard. In the 
example shown, a 3 x 4 . 
meter carpet will generally be 
sold rather than a 9 X 12 foot 
(or 3 X 4 yard) carpet. 



"Great 
Distances 

The kilometer.yvill replace the^ 
mile in expressing great 
distances, such as distances » 
betvveen cities. The example ^ 
shows the replacement for a 
sign 25 miles from Centerville: 
it would read 40 kilometers. 





^ Small N / 

Weights . 

. When we purchase small 
quantities^of things, such as 

' candy, we will use grams 
instead of ounces. For example, 
250 grams vyill replace 9 
ounces. 



Larger 

*W6ights ; ' 

The purchase of large items, 
'such as meat, >vill be figured ^ 
in kilograms father than 
■ pounds. In the example 
shown, a 2-kilpgram roast, will 
replace a 4.^-pound roast? 



Volume. 

When you order ftankful of 
ga|; you may note that it wilf 
take 60liters rather than 16 
gallons,,' 




' Speed ^ 

dur automobile speedometers 

will change from milfes per . 

hour to kilometers per hoQr 
' as the speed limit ^igns otf our"^.) 
• highways are likewise changed; 
. On ^he speedometers showp, . 

an 80 kilometers per hoUr 

speed replaces 50 miles- 




a hancjy^ide for estimating the most Common household measurements 
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30 grams 
1 1 ounces 
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250 grams = 8.8 gtiltces 



5()0 grams 
1 1^ooand> 'r 





100 gfdfiia^ is ounces 




30 centimeters « 1 foot 



. 9 . r 





VOLUME" 






5 milliliters *1 teaspoon - 



15 milliliters 
- 1 tablespoon 
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50G milliliters 
-1.D6 pints- 



- 106 gallons 





TEMPERATURE 



1 liter - 1.06 quarts 



10 




using metric anid customary units 

The statemertt and sc|lution of, three everyday problems are given in" tfoth customacL 
and. metric units, proyiding'a side by side comparison of the systems. * • , . 




A 



'RroblemrWhat is the area o( the floor of a room with the 
following dirnensions? ' . . 

' Customary Units , Metr>c Uni\s 
Length ^" 15ft7ih' . 475 centimeters ' 
V^idth 12 ft 6 in ' " - 380 centimeters . . 

SOLUTION. The area is determined by multiplying the^ 
length of the room by its vyidth. Note that for room dimen^- 
sions given in mixed customary, units \Us necessary to Irirst 
red,uce them to a comn3on.umt exprjessio.n which, in'.;his 
case, may be either feet or inches. 




CUSTOMARY—. . 
Room Dimensions in. ^ 
' inches , 

Multiply feet By 1^^ to convert ' 

"to inches 

^ ^/ 

Length' (lS X 12) -4» 7 = 187 in 
Width. (12 XJ2) + 6 = ISO'in 

' 187 X 150 - - 
- 28 050 square inches 

Tdtal squar^inches divided by. 
number of-square inches in a1*^ 
square foot (144) equals • 
number of square feet 

9 

Y ^ — ' 

28 050 + 144 - 195 
square feet (appfox.) 

Total square feet divided by \ 
number of square feet irt . ' 
square yard (9) equals number* 
of squarp yards * 
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195 9 = 22 S(juare 
yards (approx.) 



METRIC— 

Room' Dimensions in 
Centimeters 



Lengtli 475 cm ' 
Width^ 380 cm • 

475 X 38G 
=^,180 56o^(}uarecm ' 



Total square centimeters 
divid^d^by number of square*^ 
centimeters in a square meter • 
(10 000) equ2|ls number o^, 
square meters; i.e. move 
decimal point 4 places to Jeft 

«— 5 Y ■ ' 

180 500 + 10000 = 
18 square metecs 
• . (approx.) 
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What is^' the approximate total \veight of the contents of a basket th§t 
contains tKe^ollbwing itenrs: ' v 



Mear; 
Potatoes 
Tomatoes 
Cereal 



; VVpighf 

Cusjtomary Units 
4 lb 9 oz 
3 lb 4 oz* 
2lb15oz 
aib7oz ' 



Metric Units 
2,07 kilograms 
1,47 kilograms 
1.33 kilograms 
650 grams 



Solutior^ of Prol)leiVi 
* * • 

* * , Custojyary 

' Weight* in Ounces 

Weight in pounSs niultiplied ■ 

by 16 gives weig|;)t in ounces' 



Metric 
■ A - V\%ig)it in Grams 




2070 
1470 

1<.330 



, ' multiply 
, kilograms 
by 1000 to 
convert " 
to graiT»s. 



t^eaV ^ -(4 X 16)'+ .9 = 73" 
Potatoes (3X16) +.4 = 52 
■Tomatoes 12 x" 16) + 15 = 47, 
Cerqal . (1 X 16) + 7^ =_2q 650^ : 
' •' . 195 5520 

- ' . ■ / ■ . ^ . ' 

-195 divided by 16 -! 12 Jb (approx.) or 5.5 kilograms (approx.) 




* 0 . Volume . /* , 

what is theVolufTie of the follo\yirfg two comparable but npt equal 

mixtures:*^;* ^ ^ . ' • 

^ ' V ' 'Customary , Metric*' * ..' 

Units— V ^ . Units 

Milk V " \ ^ \ 1 g|l 2 qt 1 pt ' , ' 6.5 liters 

Water ; . O^tlpt,, ' 3,5 liters ' 

Flavoring '^^'Rt ' / - ^ ^ 250 milliliters 



T 
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^ ^ Solution of Pro^lpm^ 

C'ustomary ^ , ^ 
Volume in Pints 

. Multiply gallons by jB/ and * > 
* a fl^^/^^w ^ convert to . 
'pints . \ " 

\ : ; — ^ ' 

Milkt , 

(1 X 8) + (2 X 2) -K1 =13 
^ ^Water- . . ' - * ' 
' (3 X 2) + 1 . ' ' = 7 
. * , Flavoring - 



. . Metric , 
Volume in' MHIilUerV 

^^""fby 1000 to 



3500 



I Convert <o 



25(k 



milliliters 



102$O 



20y2 



2OV2 ^ ^^jO qt (ai^rox.) gr 10 liters (approx.) 
10.-<^ 4 = Vk gal (approx.) or '.10 liters ^approx.). 



1 ^ 





lay urats-£)£- " ■ ' 

MEASUREMENT 

The few metric units of measurement that we will be uSjng \t\ our everyday lives and their 
approximate sizes are given on this page. • . . ' ' . , 

. - ~ - ♦ Metric -< . ^ Apprpximate, 
Measurement . Unit ' , Size of Unit' " 



Length 


millimeter 


diameter of a paper clip^wire 




ceri^imet6r 


^ Imie more than the width - 
of a paper clip (about 0.4 inch). 




meter 


a little longer than a yard 

(about 1.1 ^rds) • • 

^ \ ♦ 




^ kilbmeter 

jr 


sdnie.what further than Vz mile 
(about 0.6. mile) 


Weight (mass) 


• ' grin 

* * * 


-7' ^ ^ 

, . a little more than the weight ' 

of a paper clip 




kjlograrh , 

» ' ' : ■ . 


^ a little^ rnpr€ than 2 pounds • 
'/(about l^TpQunds) 


♦ 

t 


metric ton-^ 


' - a little 'more than a short ^ ^ 
ton (about 2200. pounds) ^ 


VplumV, '\ 


, *milliliter 


five of them^nal^e a teaspoon 
• 


< 1^ il — 


, , liter 


a little larger than a quart 
. (about 1.06 quarts) 


Area " * ^/ 
< 


. hectare ' ' . 


** " » 
^ ;3bout-23 'acres ^ . 


Pressure * . 


kilopascal 


atmospheric -fbressure is about 
10J3 kilopascals 


Temperature 


decree Celsius , 


see .t^perature scale below - 



TEMPERATURE 



-40 



-20 



20 

u 



37 
-H- 



■80 98.6 



60' .80 100 
-« — , « 1_ 
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t . ■ t 

water . body 
freezes . temperature. 



212 

t 

wat^r 
boils 
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JKs metric measures be<^pne commonplace, one *6f the 
first things you Will hptfce as you shop will be the new 
metric expressions for weigllt; volume, and length on • 
packaged goods. . ' ^ 

.Currently; in* packaged* foods, the number of different 
expressions of ajeasurem'ent you-encou^rrter in one day's 
shoppin§^ is bewildering. Weights are expressed in 
.^avoirdupois ounces and pounds; fluid measjjres are 
expressed in gallons, liquid quarts, pints, and fluid ounces; 
and dry measures are expressed in bushels, pecks, dry ' 
/ quarts, and pihts. Only our long familiarity with the 
customary system' has mad"e it usable, 
J ^ With metric labeling, weight^ will be expressed only In 

J grams or kilog^arrts; volume will be expressedonly in 

" liters or milliZ/ters; and* length will be expressed only in 
meters, centimeters or. millimeters. Qearly, metric is much 
less confusing and will i)e much easier to use when 
shopping. 



( 




Come o/ (fie most Jtpquent measurements njade in the 
^home are those for cooking and baking. The practice * 
that will be mdst generally followed in metric recipes 
should not differ frorfi our cufrertij practice, Mefrtc "cup ^d 
spoon" measures are only slightly larger thap, and can 



be used interchangeabfy With, the customary ^'cup ar^d 
spoon" measures in corhmoY) use in American jhouseholds 
It is only those few ingredients that are now measured 
l^y'^vy^ight (pounds and ounces) that will be expressed 
* ^i^erently in metric recipes. To convert a customary recipe 
. 'to^tnetric just remember that a^ouncl is about 450 grams 
vand an ounce is about^28 grams. , s. 

Temperatures In metric recipes are given irj degrees 
Celsius rather than degrees Fahrenheit If.yow range 
/' thermometer or thermostat \s calibrated in degrees 

Fahrenheit/ simply rnultiply the Celsius temperature given 
in ypdr recipe by 2 to obtain, quite, closely^ the^correspbrid- . 
ing Fahrenheit temperatgre. This method of conversion is* 
, accurate within 9 °F over the range 240-400 ''F. 



as a WORKER 
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anynnechanirsr machinists, and assembly 4)lant 
workers will use metric tools, such as wrenches, dies, . \ ^ 
and taps, that are diipfe'fent In size from those n6vy used. ^ 
for a while, because of the need to maintain tools in ' ! , 

metric and customary unit sizes,, they will Pfeve a larger. ; ; 

numl^'er of such tools from which'to select. In the long run, 
. ^ however, use" of metric* units and tools shoujci reduce (; /. 

; ^ 4he number of tools required as^ the number of siises of ^ * 
^ ' fasteners/ and other components us^d in the manufacture . > 
^ ' t)f products is reduced. . \ • s H , 

V\^,, Sales personnel in hardware, pairat, ?ind fabric stores will * - 

- '^^ , ' also be affected by the metric chgngeover, When a _ ' 
customer wishes to purchase lumber or paint or. wallpaper, 
. *the hardware store employee may be required to' 
calculate for the custonrter the amount geeded to cover \ 
an 4re& with paint or w^^lpaper, or how much Igmbef 
will be^ needed to build a a5tk. With the use df metric, . . 
*tbese daiculations Ay'iil fee less complicated. The fabric store , , * - 
employee may Jikewis^ be asked to calculate th6* amount 
of cloth needed to drc^^e a^vinddw, cpver achai'^or ' . 
make a dress. * - * > ,^ . . • ^ * . 

... . ' For most other workers, the knowjedge of^metric units ^ / 

. • that they will learn .as ^cohsutners will enable ♦thehn 'tQ . * 

f carry out their jduties as efficiently as in-the past. / ^ 

.- .-. ■■ - "l5'' " ' :■, - . ' 



A Word from the Acting Director ' ^ ' ' / 

I. V ■ ' ^ " . 

hop^ you have found this booklet helpfuMn/" 
undePstanSfng the»'metric system of measurement, 
particularly as it pertains to your everyday life] With • 
passage off the Metric ConverSio;i Act 0H975,; Ive have, 
entered a new, accelerate^ phase on the road to 
"n^etric— a phase that makes this booklet, newly r(ivisec(, 
even more usef ul.< . " . . \ ^ , 

It is nov\^ national js^licy to coordinate and pl^ for*t . 
increasing use 0|f the metric , system. More and moi^vve vwll^ 
see'- the results', of this polfcy as our. chlldr'en are tk|ght\ 
the nietric system in school; as road signs on our higjiw^ay^ 
begin to give distances in kilometers and speed limits 
in kilometers per hour; as more, consumer goods are made 
. andilabeled to metric Specifications; and as the news 
media disseminate information .In >metric units. 

Jhe National Bureau of Standards has been proud to 
ser^'as the Nation's principal metric-resource during the 
^periorfof national pblicy^debate/Although many of the 
Burfeau's metric inforrrtation functions Will be assumed by 
the new U.S. Metric Board, NBS will continue to serve 
as the authoritative tburce (of accurate, compatible, and 
useful physiCal measurements. We will also continue to ' 
wor>c. with State and Federal agencies, universities/- 
industry, arid other groups as tl^e focal point for assuring 
the integrity of measu>emerits ^s^d throughout the 
United States. \ . • 
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